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RFACE LIGHT EMISSION TYPE SEMICONDUCTOR LASER AND ITS PRODUCTION 

tract: 

EM TO BE SOLVED: To provide a surface light emission type 
iductor laser which makes it possible to set the radiation angle of a 
sam small even if the laser output is increased. 
ION: The surface light emission type semiconductor laser 100 has a 
or in the perpendicular direction on a semiconductor substrate and 
le laser beam in a direction perpendicular to the semiconductor 
te from this resonator. An exit part 1 1 1 having a convex lens shape 
*d on the surface of a semiconductor deposit (columnar part) 101 
g the resonator. This surface light emission type semiconductor 
10 is produced by a production process including the following 
(a) the columnar part 101 is formed on the semiconductor 
te; (b) an electrode (upper electrode) 106 for injecting current to 
Dnator is formed in the state of exposing the prescribed region of 
: ace of the columnar part 101; (c) the surface of the upper 
ie 1 06 is subjected to a liquid repelling treatment; (d) the exit part 
instituted when cured and the liquid material repelled by the liquid 
I film is located on the surface of the exposed columnar part 101 
the exit part 1 1 1 is formed by curing the liquid material. 
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I] Field luminescence type semiconductor laser in which the outgoing radiation section which has a vertical 
»r on a semiconductor substrate and has a convex lens configuration on the front face of the semiconductor 
Dn object which is the field luminescence type semiconductor laser which carries out outgoing radiation oft 
im in the direction perpendicular to the aforementioned semiconductor substrate from the aforementioned 
■r, and contains the aforementioned resonator is formed. 

>] Field luminescence type semiconductor laser by which the electrode for pouring current into the 
ntioned resonator in a claim 1 so that the aforementioned outgoing radiation section may be surrounded is 
in the front face of the aforementioned semiconductor deposition object. 

*] Field luminescence type semiconductor laser by which ****** is formed in the front face of the 
ntioned electrode in the claim 2. 

I] It is the field luminescence type semiconductor laser which the quality of the material of the aforementioi 
y radiation section becomes from a high molecular compound in either a claim 1 or the claim 3. 

5] The manufacture method of the field luminescence type semiconductor laser containing following proces 

r the predetermined field of the front face of a process and the (b) aforementioned semiconductor depositioi 
'hich forms the semiconductor deposition object which deposits two or more semiconductor layers on a 
ductor substrate, and contains a resonator has been exposed On the front face of the process which forms tl 
e for pouring current into the aforementioned resonator, and the (c) aforementioned electrode The process > 
to harden the process located in the front face of the semiconductor deposition object which exposed the 
i object which constitutes the outgoing radiation section which has a convex lens configuration if the proce 
erforms **** processing, and (d) hardening are carried out, and is crawled by the aforementioned ******, 
forementioned liquefied object, and forms the aforementioned outgoing radiation section. 
5] When the aforementioned process (c) forms ****** in the front face of the aforementioned electrode in j 
it is the manufacture method of the field luminescence type semiconductor laser which performs **** 
ng and which is a process. 

7] It is the manufacture method of the field luminescence type semiconductor laser which the aforemention 
(d) makes [ semiconductor laser ] the drop of the aforementioned liquefied object at the nose of cam of a 
sr nozzle in a claim 5, contacts this drop on the front face of the semiconductor deposition object which car 
>rementioned ] exposure at least, and locates this liquefied object in this front face and which is a process. 
'$] It is the manufacture method of the field luminescence type semiconductor laser which it injects 
mductor laser ] on the front face of the semiconductor deposition object with which the aforementioned pre 
ed out [ aforementioned ] exposure of the aforementioned liquefied object in the claim 5 using the ink-jet I 
ites this liquefied object in this front face and which is a process. 

P] It is the manufacture method of the field luminescence type semiconductor laser which is a liquefied obj 
aforementioned liquefied object contains the precursor of a resin or a resin in either a claim 5 or the claim 
10] It is the manufacture method of the field luminescence type semiconductor laser which is the monomol 
ich consists of a compound with which the aforementioned ****** sticks to the aforementioned electrode 
claim 5 or the claim 9. 

I I] It is the manufacture method of field luminescence type semiconductor laser that the aforementioned 
e consists of a gold layer in either a claim 5 or the claim 10. 

121 It is the manufacture method of field luminescence type semiconductor laser which consists of a thiol 
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1.ED DESCRIPTION 



d Description of the Invention] 

hnical field to which invention belongs] this invention relates to the field luminescence type semiconductor 
dch carries out outgoing radiation of the laser beam perpendicularly to a semiconductor substrate, and its 
:ture method. 

>und of the Invention] Field luminescence type semiconductor laser has the feature with an isotropic and las 
a angle of being small, compared with end-face laser. When field luminescence type semiconductor laser is 
to the optical fiber of a large core diameter, for example, a plastic optical fiber, incidence of the laser beam 
tly carried out efficiently into a fiber without a lens etc. because of the above-mentioned feature. Therefore, 
x>mmunication module of very easy composition is realizable by combining a plastic optical fiber and field 
pence type semiconductor laser. 

n(s) to be Solved by the Invention] However, since there is a fault that a transfer loss is large, in order to 
1 a transmission distance, the light source of a big optical output is needed for a plastic optical fiber. In ordc 
; the laser output of a surface emission-type laser, it is effective to enlarge laser outgoing radiation aperture. 
:r, if laser outgoing radiation aperture is enlarged, the problem that a radiation angle becomes large will aris 
hich causes directly the fall of the quantity of light of the laser beam in which increase of a radiation angle 
>ut incidence to joint efficiency, i.e., fiber incore, reduction of an installation margin, etc. when incidence i* 
ed for a laser beam to an optical fiber is brought for simplification of the composition of an optical transmi 
without minding a lens between direct coupling, i.e., an optical fiber, and the light source. Therefore, then 
m that coexistence of simplification of securing the length of a transmission distance and the composition < 
ransmitting module by direct coupling was difficult. 

rhe purpose of this invention is to offer the field luminescence type semiconductor laser which makes it po 
> the radiation angle of a laser beam small though the above-mentioned coexistence is achieved and a laser 
s specifically increased, and its manufacture method. 

for Solving the Problem] The field luminescence type semiconductor laser of this invention has a vertical 
>r on a semiconductor substrate, it is the field luminescence type semiconductor laser which carries out out, 
n of the laser beam in the direction perpendicular to the aforementioned semiconductor substrate from the 
rationed resonator, and the outgoing radiation section which has a convex lens configuration is formed in tl 
ie of the semiconductor deposition object containing the aforementioned resonator. 

\ccording to this field luminescence type semiconductor laser (henceforth a "surface emission-type laser") 
tgoing radiation side, a laser beam can be made refracted and the radiation angle can be narrowed by havir 
in the front face of the semiconductor deposition object containing an above-mentioned resonator the outg 
a section which has the aforementioned convex lens configuration. Moreover, it also becomes possible to s 
on angle small, though according to this composition laser outgoing radiation aperture is enlarged since a 
n angle can be narrowed in a laser outgoing radiation side, and a laser output is increased. 
[Tie quality of the material of the aforementioned outgoing radiation section can mention a high molecular 
nd. Specifically, at least one sort chosen from the group of polyimide resin, ultraviolet-rays hardening typ< 
resin, and an ultraviolet-rays hardening type epoxy resin can be mentioned. 

ru* ^WtrnHe for nonrinp r,nrreint into the aforementioned resonator is formed in the front face of the 



e is formed so that the aforementioned outgoing radiation section may not be covered. Furthermore, on the 
Df an electrode, it is desirable to form ******. 

"he surface emission-type laser concerning this invention can be formed by the manufacture method contain 
ig process (a) - (e). 

a) After the predetermined field of the front face of a process and the (b) aforementioned semiconductor 
on object which forms the semiconductor deposition object which deposits two or more semiconductor laye 
inductor substrate, and contains a resonator has been exposed On the front face of the process Which forms 
e for pouring current into the aforementioned resonator, and the (c) aforementioned electrode The process v 
to harden the process located in the front face of the semiconductor deposition object which exposed the 
i object which constitutes the outgoing radiation section which has a convex lens configuration if the proces 
erforms **** processing, and (d) hardening are carried out, and is crawled by the aforementioned ******, z 
forementioned liquefied object, and forms the aforementioned outgoing radiation section. 
Thus, **** processing can be performed for the front face of an electrode, the position in which it is going t< 
the outgoing radiation section to which the electrode has carried out opening of the liquefied object can be 
I, and the laser outgoing radiation section which functions as a micro lens only by hardening the liquefied ol 
smained on the contact layer of the upper surface of the pillar-shaped section can be formed by the self aryn 
it condenses only by leaving it, even if a liquefied object does not add a hand in the position in which it is g 
re the outgoing radiation section spontaneously by giving a difference to the grade of the wetting to the liqv 
f the front face of an electrode, and the front face of the exposed semiconductor deposition object, 
lently, the outgoing radiation section can be formed by the self aryne. Thus, since the laiser outgoing radiati 
:an be formed by the self aryne, optical-axis doubling is unnecessary and the laser outgoing radiation sectio 
an optical-axis gap can be formed at a very easy process. 

h e **** processing 4 by forming ****** as**** processing in the aforementioned process (c), for exampl 
CF, etc. — the fluoridation of the front face using the plasma of fluorine system gas etc. can be mentioned 
these, the **** processing by forming ****** { s desirable. 

n the aforementioned process (d), the following two methods can be mentioned, for example as a means to 
i liquefied object to the front face of the semiconductor deposition object which the **** exposed. 
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